A 53-year-old woman was referred to our hospital for management of gastric varices that ran transversely across the greater curvature of the gastric body, detected during routine upper gastrointestinal endoscopy. CT identified a low-density calcified mass near the tail of the pancreas and the splenic hilum. Based on the results of radiographic and pathological investigations, the tumor was diagnosed as solid pseudopapillary neoplasm (SPN), and the gastric varices were considered to have developed secondary to occlusion of the splenic vein by the tumor mass. This is a rare case of SPN associated with splenic vein occlusion and left-sided extrahepatic portal hypertension.
Introduction
Like esophageal varices, gastric varices are collateral veins that develop due to portal hypertension in patients with chronic liver disease, especially cirrhosis. Gastric varices also occur sometimes in patients with pancreatic disease. In particular, stenosis or occlusion of the splenic vein, caused by the spread of inflammation from chronic pancreatitis or the invasion of pancreatic cancer, sometimes triggers left-sided extrahepatic portal hypertension, associated with characteristic gastric varices extending from the fornix to the greater curvature of the gastric body (1) (2) (3) (4) (5) (6) . With respect to the hemodynamics, splenic vein occlusion leads to the development of a collateral pathway through which blood flows retrogradely in the short gastric veins, via the vessels of the gastric wall, and hepatopetally into the portal vein from the left gastric vein. The dilated vessels in the gastric wall can be recognized as varices.
Although inflammatory and malignant lesions of the pancreas are the two major etiologies as discussed above, gastric varices caused by benign neoplasms of the pancreas have rarely been described in the literature, especially solid pseudopapillary neoplasm (SPN) (6) (7) (8) . Here we report our experience with a patient who had SPN of the pancreas that was detected following the identification of gastric varices on the greater curvature of the gastric body. the gastric body. Since the tortuous and nodular elevation was slightly bluish in color, it was suspected to be gastric varices (Lg-b,F2,Cw,RC0)( Fig. 1) . A plain X-ray film of the abdomen showed a cloud-like calcified shadow in the upper right abdomen (Fig. 2) . Abdominal ultrasound showed a low echoic mass with calcification in the splenic hilum (Fig. 3) . Abdominal computed tomography (CT) identified a low density mass measuring about 5 cm in diameter near the tail of the pancreas and the splenic hilum, along with calcification and a collateral vein around the area (Fig. 4A , B and C). Three-dimensional (3D)-CT angiography (volume rendering method) displayed occlusion of the splenic vein at the pancreatic tail by the mass, with a welldeveloped collateral vein (Fig. 4D) . On T1-and T2-weighted MRI, a mixture of high and low signals was detected within the mass, suggestive of old and new bleeding inside a cyst ( Fig. 5A and B) . Based on the results of these investigations, the tumor was diagnosed as SPN, and the gastric varices were considered to have developed secondary to the occlusion of the splenic vein. Distal pancreatectomy and splenectomy were performed simultaneously. The pathological findings included a congested and calcified 5-cm diameter encapsulated tumor located in the pancreatic tail. The splenic vein was occluded near the hilum of the spleen, together with several markedly developed collateral veins and splenomegaly. Examination of the resected specimen showed a solid tumor extending from the body to the tail of the pancreas. The tumor contained calcified, hemorrhagic, and necrotic areas. The splenic vein was occluded at the region of inflammation, and collateral veins were observed (Fig. 6 ). Histopathological findings included degenerative necrosis, the presence of cells with round nuclei that showed pseudopapillary growth (Fig. 7A) . The diagnosis of SPN was confirmed based on the accumulation of nuclear β-catenin (Fig. 7B) . The tumor findings were: CD10 (+/-), synaptophysin (-), chromogranin A (-), trypsin (-), Ki-67<1%, and p 53 overexpression (-). The splenic vein was occluded by inflammation with a hyaline stroma (Fig. 7C) . No vascular invasion or infiltrative growth was observed. The tumor margin was negative, and low-grade pancreatic intraepithelial neoplasia was observed in the peripancreatic parenchyma. No malignancy was found in the lymph nodes or the spleen.
Discussion
SPN, which was first reported in 1959 by Frantz, (9) is described as a rare epithelial tumor of the pancreas that accounts for 1-2% of non-endocrine pancreatic tumors. It is frequently observed in young people and women, and is usually asymptomatic, and only detected after growing as large as 2.5 to 10 cm in diameter. It affects the head, body and tail of the pancreas with the same frequency. Macroscopically, SPN is a round tumor with a thick fibrous cap-
F i g u r e 4 . Ab d o mi n a l c o mp u t e d t o mo g r a p h y ( CT ) s h o we d a l o w-d e n s i t y ma s s me a s u r i n g a b o u t 5 c m i n d i a me t e r n e a r t h e t a i l o f t h e p a n c r e a s a n d t h e s p l e n i c h i l u m, a l o n g wi t h c a l c i f i c a t i o n . ( A) Une n h a n c e d CT . ( B ) Co n t r a s t -e n h a n c e d CT . ( C) Co n t r a s t -e n h a n c e d CT s h o we d a c o l l a t e r a l v e i n a r o u n d t h e t a i l o f t h e p a n c r e a s a n d t h e s p l e n i c h i l u m. ( D) 3 D-CT a n g i o g r a p h y ( v o l u me r e n d e r i n g me t h o d ) d i s p l a y e d o c c l u s i o n o f t h e s p l e n i c v e i n a t t h e p a n c r e a t i c t a i l b y t h e ma s s , wi t h a we l l -d e v e lo p e d c o l l a t e r a l v e i n .
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F i g u r e 5 . ( A) T 1 -we i g h t e d ma g n e t i c r e s o n a n c e ( MR) i ma g e s s h o we d a we l l -d e f i n e d h e t e r o g e n eo u s ma s s wi t h a r i m o f l o w s i g n a l i n t e n s i t y i n t h e t a i l o f t h e p a n c r e a s . ( B ) T 2 -we i g h t e d MR i ma g e s s h o we d a we l l -d e f i n e d h e t e r o g e n e o u s ma s s i n t h e t a i l o f t h e p a n c r e a s .
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sule that grows outside the pancreas, and the cut surface shows a mixture of solid parts and necrotic or hemorrhagic cysts. Calcification is also observed in the capsule and the solid parts. Histologically, the tumor displays solid growth with hyaline stroma of acidophilic cells containing small round nuclei, while pseudopapillary or pseudorosette patterns are formed around vessels. Accumulation of β-catenin is found in the nuclei of tumor cells. Almost all SPN harbor somatic point mutations in exon 3 of the β-catenin gene. 
F i g u r e 6 . P h o t o g r a p h o f t h e p a t h o l o g i c s p e c i me n s h o wi n g a s o l i d t u mo r me a s u r i n g 5 c m i n d i a me t e r e x t e n d i n g f r o m t h e b o d y t o t h e t a i l o f t h e p a n c r e a s . No t e t h e a r e a s o f c a l c i f i c a t i o n , h e mo r r h a g e , a n d n e c r o s i s i n t h e t u mo r . No t e a l s o t h e o c c l u d e d s p l e n i c v e i n a n d c o l l a t e r a l v e i n s .
F i g u r e 7 . ( A) Hi s t o p a t h o l o g i c a l f i n d i n g s . No t e t h e d e g e n e r a t i v e n e c r o s i s i n t h e t u mo r t i s s u e a n d t u mo r c e l l s wi t h r o u n d n u c l e i t h a t s h o we d p s e u d o p a p i l l a r y g r o wt h ( He ma t o x y l i n a n d E o s i n s t a i ni n g , × 1 0 0 ) . ( B ) I mmu n o h i s t o c h e mi c a l l a b e l i n g f o r β -c a t e n i n . No t e t h e a c c u mu l a t i o n o f β -c a t e n i n i n t h e c e l l n u c l e i ( × 2 0 0 ) . ( C) Oc c l u s i o n o f t h e s p l e n i c v e i n b y i n f l a mma t i o n wi t h h y a l i n e d e g e n e r a t i o n [ v i c t o r i a b l u e -He ma t o x y l i n a n d E o s i n ( VHE ) s t a i n i n g . × 4 0 ] .
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A intense membranous labeling, while nuclear and cytoplasmic labeling is evident in neoplastic cells. As one would expect in a neoplasm with β-catenin activation, cyclin D1 overexpression has also been reported in the majority of SPN (10) . Since most of these tumors are benign, the prognosis after excision is good (11) (12) (13) . SPN is often detected when patients present with abdominal pain or an abdominal mass. Some cases have been reported in which SPN was detected following complaints of abdominal discomfort or abdominal trauma. However, there have been no reports of SPN in patients with diabetes or jaundice. Based on recent advances in imaging technology, SPN is often detected incidentally in asymptomatic patients or during follow-up of another disease. To our knowledge, the present case is the first to be reported in which SPN was detected following investigation related to gastric varices or left-sided extrahepatic portal hypertension; although a few cases of serous cystadenoma of the pancreas associated with left-sided extrahepatic portal hypertension were previously reported (6) (7) (8) .
Most SPNs are benign, and there is usually less infiltration of the vascular system and surrounding tissues compared with pancreatic cancer. SPNs infrequently invade the capsule and surrounding structures, mainly the spleen, portal vein, and duodenum. Several parameters are associated with an increased potential for features of malignancy, including old age, invasion of the capsule or adjacent normal pancreatic parenchyma, as well as vascular and perineural invasion (14) .
In the present case, the splenic vein was occluded by inflammation probably resulting from bleeding and necrosis associated with tumor growth. It is likely that the splenic phlebitis resulted in various compensatory changes including collateral drainage through the short gastric veins, which subsequently resulted in engorgement of the vessels along the gastric body wall and the formation of gastric varices. The present patient had a typical SPN based on both imag-ing and pathological findings (11, 15, 16) . The CT showed a large encapsulated mass with variable solid and cystic components caused by hemorrhagic degeneration. Calcification and enhanced solid areas were also present at the periphery of the mass. In addition, 3D-CT angiography was useful for understanding the anatomy of the gastric varices and the left-sided extrahepatic portal hypertension. When varices run from the fornix to the greater curvature of the gastric body on examinations such as upper GI endoscopy, one should suspect diseases that could cause splenic vein occlusion or left-sided extrahepatic portal hypertension. This should be followed by thorough investigation to rule out any pancreatic diseases.
Conclusion
In this patient, SPN was detected during investigation of gastric varices. We described a rare case of SPN associated with splenic vein occlusion and left-sided extrahepatic portal hypertension.
